Of course it is understood that the factors which pertain to the instrument do not alter the actual I P P, but influence only the measuring and recording of it. Such factors are the fluid in the manometer, the calibration of the manometric scale, the bore of the needle and the diameter of the manometer tube.
It is now almost universally accepted that the IJ-tube type of manometer is to be preferred, that water is the best fluid to be used in the manometer and that the pressure is to be recorded in centimetres of water column, the total difference between the levels in the two limbs of the manometer being taken as the ' true' pressure.
It will be readily understood that the pressure in the manometer is shown as a result of an equalization of pressures between the air in the closed limb of the manometer and the connecting tube on the one hand, and the air (or absence of air) in the pleural space on the other hand. This equalization depends upon the rate of flow of air through the needle. The rate of flow of air through a capillary tube, such as a needle, depends upon its length and its bore. Physicists have established that if the length is halved the rate of flow is doubled, and if the diameter of the bore is halved the rate of flow is reduced 16 times. It will also be seen that the smaller the amount of air in the connecting tube the quicker the equilibrium above mentioned will be established and therefore the quicker and sharper the manometric response will be. The smaller the bore of the needle and the larger the volume of air in the connecting tube the less sensitive the manometer will be, and the greater will be the departure of the manometric readings from the correct value. It has also been shown, by connecting the same pleural space to manometers of different calibre, that the wider the tube the less sensitive the manometer becomes.
Therefore, from a purely mechanical point of view, the ideal arrangement would be to have a wide bore needle connected to a narrow bore manometer with as short a rubber tube as possible. However the manometer tube should not be less than about 3 mm. in diameter as otherwise surface tension and capillary force would interfere with the working of the manometer.
Recently the American Sanatorium Association appointed a committee for the standardization of the A P apparatus. This committee has now made the following recommendations :?
(1) For the manometer and connecting tube a diameter of 3 to 5 mm.; the connecting tube to be as short as is practically possible.
(2) For the pneumothorax needle 0.8 to 1.2 mm. diameter, the needle to be 2 to 2.5 inches long.
(b) Factors intrinsic to the patient 1. Age.?In the new-born infant there is hardly any negative I P P. In the eight-dayold infant the negative I P P was found by Hermann to be only 0.4 mm. of mercury (or 5.4 It is mainly the action of the diaphragm which causes the inspiratory increase of the negative pressure in the pleura. Therefore when the diaphragm is paralysed as a result of phrenic interruption this inspiratory increase in the I P P is reduced. If the diaphragm moves paradoxically this reduction will be all the more marked.
Example :?
B. R., girl, aged 19 years. A P right side.
(37) 26-3-36. 16 6, 300 ? 0 + 6. (38) 27-4-36. 20 4, 400 + 6 + 12. 9-5-36. Phrenic evulsion was performed on the right, side. Contents of the pleura.?Effusion into the pleural space, or escape of air into the pleura from the lungs (pleuro-pulmonary fistula), will increase the I P P and change it quickly to positive with small quantities of air. In fact, during therapeutic pneumothorax often the first sign of on-coming pleural effusion is the increase in I P P. This increase is not only due to the fluid taking up space and compressing the air but also partially due to reduced absorbing power and increased rigidity of the pleura on account of the pleurisy preceding effusion. 
